Nanostructured transducer surfaces for electrochemical biosensor construction--interfacing the sensing component with the electrode.
For fabrication of effective electrochemical biosensors, interfacing the biomolecular receptor with the underlying transducer represents a critical step. The actual approach taken depends on the tethering layer covering the transducer, which is typically either a conducting polymeric matrix, or a thin film, such as an alkanethiol monolayer. Non-specific immobilisation methods can be either covalent, or non-covalent affinity attachment, with multipoint electrostatic attachment of the sensing biomolecule to either a polyanionic or polycationic layer representing the most common approach. Many specific affinity immobilisation strategies exist, but the majority make use of one of two binding systems. The first relies on the specific and strong affinity between biotin and proteins of the avidin family, with both bioreceptor and transducer bearing pendant biotins and avidin used as the crosslinker. The second approach employs a metal chelating group on the transducer to which can be bound a polyhistidine tag present on the N- or C-terminus of the receptor protein and which can be introduced genetically, when the expression sequence for a recombinant proteins is designed.